Cytotoxicity and biocompatibility evaluation of a poly(magnesium acrylate) hydrogel synthesized for drug delivery.
We report the synthesis and characterization as well as cytotoxicity and biocompatibility studies of a poly(magnesium acrylate) hydrogel (PAMgA) developed for drug delivery applications. Two hydrogels with different mesh sizes, large and short, were synthesized (L-C PAMgA and S-C PAMgA). The hydrogels were characterized through swelling, FT-IR and DSC. Cytotoxicity in vitro was evaluated on cell line NIH-3T3 fibroblasts via direct contact and two indirect contact methods (MTT and flow citometry). Both PAMgA hydrogels exhibited low cytotoxicity with survival rates higher than 90%. To select their administration route, biocompatibility was evaluated after intraperitoneal, subcutaneous, and oral administration to mice of both hydrogels at different dose ranges. Swelling percentages obtained were 33.3 ± 4.2% and 166.7 ± 8.3% for L-C PAMgA and S-C PAMgA respectively, showing a great difference in both hydrogels. Among the administration routes assayed, the hydrogels were well tolerated after oral administration of a wide dose range (10-500 mg/kg), thereby indicating that both PAMgA hydrogels are excellent candidates for oral administration due to their in vitro biocompatibility and oral non-toxicity. These results together with the fact that their synthesis is simple and inexpensive make them good candidates for the design of oral drug delivery devices.